In embryos of Drosophila melanogaster the development of a pluripotent cell in the neurogenic ectoderm as a member of either a neural or an epidermal lineage depends on its interactions with neighboring cells. Certain genes, designated neurogenic, participate in this process in that there is a deficiency of epidermal histotypes in mutant embryos lacking neurogenic gene functions. To test the cell autonomy of expression of the neurogenic phenotype, individual cells were transplanted from the neurogenic ectoderm of mutant donor embryos into wild-type host embryos. Cells transplanted from donors homozygous for any of several mutant alleles of the neurogenic genes amx, N, bib, mam, neu, and Dl were found to give rise to clones exhibiting a distribution of neural and epidermal histotypes similar to that of the wild type. By contrast, cells transplanted from donors homozygous for loss of the neurogenic E(spl) gene gave rise exclusively to clones of neural histotypes. Thus, only the expression of E(spl) is autonomous, with that of all of the other tested neurogenic genes being nonautonomous. These results are consistent with the inference that the nonautonomous genes provide a source and the autonomous gene provides a receptor of a hypothetical intercellular regulatory signal that is necessary for cell commitment to an epidermal rather than neural fate.
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Pluripotent ectodermal cells of Drosophila melanogaster segregate at two different stages of embryonic development to take on one of two different fates. During early stages of embryogenesis, 25% of the potentially neurogenic (NG) ectodermal cells develop as neuroblasts, whereas the remainder develops as epidermoblasts (1) (2) (3) . A second segregation of developmental fate occurs at a later stage, after germ band shortening, when cells of the epidermal primordium differentiate into either sensory organs or nonsensory epidermis (4, 5) . The earlier and the later segregation proceed in a continuum of cells, which, in spite of their similar environments, take on fundamentally different fates. Experimental evidence provided by cell transplantation experiments has shown that in Drosophila cell-cell interactions play a role in the commitment of NG ectodermal cells to alternative fates (6) .
Similar interactions have also been described for the corresponding process in grasshoppers (7, 8) .
The function of several genes is known to be required for the normal segregation pattern of ectodermal cell fates. Some of these genes are generically designated as NG (9) because in embryos that carry loss-of-function alleles of any of them, most of the cells of the ectoderm develop the neural rather than the epidermal fate; this failure to develop the epidermal fate leads to strongly hyperplasic central and peripheral nervous systems (CNS and PNS, respectively) and to a lack of almost the entire epidermis (5, 9, 10 (20) .
Germ-Line Clones. Two different experiments were performed to study the effect of maternal gene expression on the commitment of transplanted ectodermal cells. Hemizygous N-embryos developing in the absence of maternal N products were obtained by using x-ray-induced mitotic recombination (21, 22) . waNssel/FM7 females were crossed with Fs(1)ovoD1/ Y males; these males carried a dominant mutation causing female sterility (22) . Larvae (36 ± 12 hr) were x-irradiated at a dose of 1000 rad (1 rad = 0.01 gray). Flies were left in the same vials after eclosion, where females mated with their sibling FM7/ Y males. All females are agametic, except those in which mitotic recombination took place to remove the Fs allele and to introduce the N allele in the same cell (22) . Females laying eggs were separated to obtain donor embryos. Approximately 50% of the embryos derived from this experiment are WaN5sell/ y which developed without maternal gene expression. They were used as donors for transplantation of ectodermal cells. Homozygous E(spl)-embryos developing in the absence of maternal E(spl) products were obtained by using the technique described in ref. 23 . Pole cells were transplanted isochronically from donors homozygous for Df(3R)E(spl)8D" into female hosts of the genotype Fs(J)ovoDJ/+. The resulting females were crossed with Df(3R)E(spl)810/ + males to obtain homozygous Df(3R)E(spl)8D06 embryos. All female hosts are agametic, with the exception of those that had successfully incorporated pole cells. Homozygous mutant embryos were then used as donors of ectodermal cells for transplantations.
RESULTS
Developmental Potential of Transplanted Wild-Type Cells. Cells from the NG ectoderm of wild-type donors isotopically transplanted into wild-type hosts gave rise to three main classes of histotypes. Morphological and topological criteria were used to classify the histotypes (ref. 6; see Fig. 2 ). Clones found within the CNS were classified of neural histotype if they exhibited processes growing out of a cluster of HRPlabeled cells (see Fig. 2a ). Additional criteria were size and shape of the cells forming the processes and number of labeled cells. Neural cells have small, round perikarya; clones of neural cells may comprise >20 cells. Several clones were found within the CNS that did not exhibit processes, although they probably were neural. All of these cells were weakly stained, so that their failure to show characteristic processes was most likely due to their low HRP content. Only clones of cells of epidermal histotype were found to be integrated in the epidermis; they comprised as many as 8 flat cells, predominantly oriented in a dorsoventral direction (see Fig. 2c ). In some cases epidermal clones comprised sensory organs. We also found a relatively high number of clones of (6) . Table 1 and Fig. 1 (Fig. 2b) comprised between 1 and 28 cells; epidermal cell clones comprised up to 8 cells (Fig. 2 d and e (17) note that the structure of the N gene product suggests a molecular basis for processes of cell communication. The study of genetic mosaics, discussed above (27, 30) , indicates that the products of the NG genes, with the exception of bib, do not diffuse over long distances. This argues against processing of the EGF-like repeats into diffusible peptides, as is the case for the EGF precursor of mammals. Our present results are compatible with the proposed extracellular location of the EGF-like repeats on the membrane of ectodermal cells (17) , where they may interact with neighboring cells.
